of cold distilled water, and. centrifuged in the cold (4 C 4 1 C) at 20,000 X G. This procedure was repeated several times until the cells had been washed with one-tenth the original medium volume. Dry cells and crude and partially purified cell-free extracts were prepared from the harvested cells by methods described elsewhere (Wolfe, Ivler, and Rittenberg, 1954a, b) .
Oxygen consumption and carbon dioxide evolution were measured manometrically employing conventional Warburg techniques. Qualitative identification of organic acids was accomplished chromatographically (Lugg and Overell, 1948) When the decarboxylation and oxidation of malonate were determined concurrently, it was found that oxygen uptake was measurable only after decarboxylation ceased (figure 1). During the period of most rapid carbon dioxide release, the measured oxygen uptake in the presence of malonate was lower than that of the endogenous control (figure 1). This suggested that in the vessel used for measuring oxygen uptake, carbon dioxide was being released more rapidly than it could be absorbed by the KOH in the center well. Under such conditions an initial direct oxidation of the malonate could be masked. By altering the pH of the reaction mixture it was possible to slow down the rate of carbon dioxide release to a point where it could not interfere with the measurement of oxygen uptake, and under these conditions also, oxidation only occurred after a lag which correlated with the duration of decarboxylation. Consequently, the latent period in malonate oxidation was not an experimental artifact, and a metabolic explanation was required.
Cell-free extracts. Crude cell-free extracts of malonate grown cells were checked for their activity on malonate. These extracts contained traces of ATP and CoA. Carbon dioxide release and oxygen uptake were measured in parallel flasks; in some series the reaction mixtures were supplemented with additional ATP and CoA. In the unsupplemented flasks, decarboxylation occurred at a slow rate and no oxygen was utilized within the experimental period. In the supplemented flasks, a rapid decarboxylation was observed and oxygen uptake commenced at the end of the decarboxylation period (table 1) . Acetate was not oxidized by this preparation with or without the supplement.
The crude extract was partially purified by ammonium sulfate fractionation. Oxidizing activity was confined to the fraction precipitated (Wolfe et al., 1954b) . Unlike the dry cell preparations, this fraction lacked the ability to condense added acetate and oxalacetate to citrate as was shown by our failure to detect citrate chromatographically in the same type of experiment described above for the dry cells.
The oxidizing activities of this fraction towards malonate and acetate when supplemented with various cofactors are compared in table 2. The data clearly show that under the various experimental conditions employed oxygen is consumed, after a latent period, with malonate as the substrate but not with acetate.
A typical malonate oxidation curve is presented in figure 2 . In this experiment the partially purified cell-free extract plus supplements were incubated with 32 ,AM of malonate. (Wolfe and Rittenberg, 1954) :
(1) Malonate + ATP + CoA-* MalonylmonoCoA + X (2) MalonylmonoCoA -* AcCoA + CO2 (3) AcCoA + MalonylmonoCoAMalonyldiCoA + acetate (4) MalonyldiCoA + malonate -2 MalonylmonoCoA The scheme, as formulated, requires the existence of some of the diactivated compound, assumed to be malonyldiCoA, at the end of the decarboxylation process, and it is possible that it is this compound that undergoes oxidation. The observed lack of stoichiometry between the oxygen uptake and malonate added initially is explained by the above reactions since the amount of the diactivated compound formed does not depend on the initial malonate concentration.
SUMMARY
Resting cells and crude and partially purified cell-free extracts consume oxygen in the presence of malonate but not acetate. These preparations activate acetate to form AcCoA. Oxygen uptake on malonate occurs only after decarboxylation has ceased. It is concluded that some compound other than AcCoA formed in the decarboxylase reaction is being oxidized.
